Highly sensitive and specific detection of viable Escherichia coli in drinking water.
A highly sensitive and specific assay method was developed for the detection of viable Escherichia coli as an indicator organism in water, using nucleic acid sequence-based amplification (NASBA) and electrochemiluminescence (ECL) analysis. Viable E. coli were identified via a 200-nt-long target sequence from mRNA (clpB) coding for a heat shock protein. In the detection assay, a heat shock was applied to the cells prior to disruption to induce the synthesis of clpB mRNA and the mRNA was extracted, purified, and finally amplified using NASBA. The amplified mRNA was quantified with an ECL detection system after hybridization with specific DNA probes. Several disruption methods were investigated to maximize total RNA extracted from viable cells. Optimization was also carried out regarding the design of NASBA primer pairs and detection probes, as well as reaction and detection conditions. Finally, the assay was tested regarding sensitivity and specificity. Analysis of samples revealed that as few as 40 E. coli cells/mL can be detected, with no false positive signals resulting from other microorganisms or nonviable E. coli cells. Also, it was shown that a quantification of E. coli cells was possible with our assay method.